Introduction
============

Urinary tract infections are among the most common nosocomial infections in hospitals, making up 23.2% of the total, together with surgical wound infections (24.3%) and lower respiratory tract infections (21.7%) \[[@R1]\]. Approximately 80% of the nosocomial urinary tract infections are associated with a urinary tract catheter \[[@R2]\]. In 1999, the German Commission for Hospital Hygiene and Infection Prevention (KRINKO) published recommendations for the prevention and control of catheter-associated urinary tract infections \[[@R3]\]. This recommendation has since been revised based on newer literature, and was published in June, 2015 \[[@R4]\].

In long-term care facilities for the elderly, urinary tract infections are also one of the most frequent nosocomial infections. Here, 5% to 12% of the residents have urinary tract catheters, and urinary tract infections are particularly observed in patients with indwelling urinary catheters. For this reason, the KRINKO included comprehensive recommendations for the handling of urinary catheters, for alternatives to indwelling urethral catheters, and for the prevention of urinary tract infections in the publication "Infection prevention in long-term care facilities" \[[@R5]\].

In the following, the implementation of the KRINKO recommendations for the prevention of catheter-associated urinary tract infections in hospitals in Frankfurt/Main in 2015 is presented. In a separate article, the implementation of the KRINKO recommendations for long-term care facilities will be described \[[@R6]\].

Materials and methods
=====================

In the autumn of 2015, employees of the public health authority visited all of Frankfurt's 17 hospitals, inspecting 37 general wards using a checklist based on the new KRINKO recommendations in order to evaluate their implementation in practice. In each hospital, the inspections were performed on 2 general wards (intensive care units were excluded), but in one large clinic, a total of 5 wards were inspected. Questions referred to the existence of standard operating procedures (SOPs) for the insertion and maintenance of indwelling urinary catheters, training sessions conducted for the correct technique of aseptic catheter insertion, ongoing management of catheters and the recognition of catheter-associated complications, the availability of alternatives to indwelling urinary catheters and the correct handling of the catheter. Furthermore, it was asked who assessed the patient for appropriate indications, which indications prompted a catheterization, who then performed the catheterization, how indications for continued use were assessed and documented, the number of patients on the ward on the day of the survey, how many of these had a urinary catheter and how many had been supplied with alternatives to a catheter.

Moreover, the public health office staff asked the nursing staff to demonstrate the placement of a urinary tract catheter. Particular attention was paid to the correct preparation of the required materials, the covering of the (fictitious) patient, the disinfection measures (surfaces, hands, mucosa), the insertion and blocking of the catheter. A training manikin was used when available (Figure 1 [(Fig. 1)](#F1){ref-type="fig"}).

Results
=======

On 34 of 37 (92%) wards, updated SOPs for the handling of urinary catheters were available. On the remaining 3 wards, the SOPs were in revision after publication of the new recommendation. The performance of regular training on the correct placement of urinary catheters was reported by 46% of the wards. On 78% of the wards, catheters were inserted by the nursing staff, and on less than half of the wards they were also (rarely) placed by physicians (Table 1 [(Tab. 1)](#T1){ref-type="fig"}).

On all wards, the indication for the insertion of a catheter was assessed by a physician; on more than half of the wards, this was done in consultation with the nursing staff. Reported indications for indwelling urethral catheter use were acute urinary retention or monitoring of urine output on 33 (89%) wards, 29 (78%) of the wards also reported support of wound healing on the external genitalia as an indication, 19 (51%) of the wards named prolonged duration of surgery with anticipated large volume infusions, 15 (41%) palliative care, and 6 (16%) urologic surgery as an indication. On 36 (97%) of the wards, the indication was reassessed on a daily basis; however, this was only documented on a third of the wards (Table 1 [(Tab. 1)](#T1){ref-type="fig"}).

As an indication for a catheter change, all wards reported obstruction/technical defects, 35 wards reported catheter-associated urinary tract infections and encrustations, 14 wards reported routinely changing catheters according to the manufacturer's recommendations, and 2 wards reported changing catheters when patients were referred from a long-term care facility (Table 1 [(Tab. 1)](#T1){ref-type="fig"}).

Alternatives to indwelling urinary catheters were available on all wards. These were mostly incontinence pads and diapers, on 27 wards also pants, and on 21 wards condom catheters (Table 1 [(Tab. 1)](#T1){ref-type="fig"}).

None of the wards administerd prophylactic antibiotics when placing a catheter, used antiseptic or antimicrobial instillations or acidified the urine as infection prophylaxis, or routinely performed bladder irrigations. Both silicon (33 wards) and latex catheters (18 wards) were used, with some wards using both types. Suprapubic catheters are used very rarely for restricted indications (Table 1 [(Tab. 1)](#T1){ref-type="fig"}).

The handling of the closed drainage systems was proficient throughout all hospitals. The staff took care not to kink the catheter tube, and were careful to position the drainage bag below the bladder and made sure that reflux was impossible. In some instances, inventive gadgets and transportation bags had been developed in order to ensure that the drainage bag was safely stored below the bladder but without contact to the floor. However, on 4 wards, contact of the drainage bag with the floor was occasionally observed (Table 2 [(Tab. 2)](#T2){ref-type="fig"}).

On all wards, the insertion of a catheter was simulated. Three hospitals provided training manikins for this purpose. All nursing staff succeeded in simulating the situation well. The required materials were set up either on a trolley or on the bedside table of the patient. All staff correctly performed the necessary disinfection measures: surface disinfection (bedside table or trolley), then hand disinfection, then disinfection of mucosa. Sterile gloves, cloths, and materials were handled correctly according to the SOPs. Sometimes gowns or aprons were put on (to avoid contamination of the working garments). A few nurses and a urologist were, however, convinced that it is not necessary to wear a dedicated gown or apron during catheterization. The nurses reported that although they could place a catheter on their own (at least if the patient was cooperative), it was easier with a second person to hand them sterile materials; thus, this procedure was chosen for the demonstration. In all cases, the positioning of the drainage bag was checked, either on the bed, the wheelchair, the walker, the chair, or during washing. The nursing staff always kept an eye on correctly positioning the drainage bag below bladder level.

On the days of the inspections, a total of 934 patients were treated on the visited wards. 126 patients (13.5%) had a urinary catheter, 149 (15.9%) were supplied with alternatives to a urinary catheter (diapers, condoms, pants or pads). Large differences were observed between the wards (Figure 2 [(Fig. 2)](#F2){ref-type="fig"}). The highest prevalences for urinary catheters were on an IMC ward (57%) and on urologic wards (2×50% and 1×35%), while the lowest prevalences were found on orthopedic wards (0--9%). On the internal medicine wards, 3--22% of the patients had a urinary catheter, and on the different surgical wards 0--20% did. Three wards had geriatric patients only. On these 0.7 and 14.3% of the patients had a urinary catheter.

For the 126 patients with a urinary catheter, 153 indications for the catheter were given: most frequently, the monitoring of urine output and urological/neurological diseases and operations (31% respectively), other surgical interventions were reported in 31 patients, and for a further 10 (6.5%), inflammation of the external genitalia was given as the indication. For 11 (7%) patients, other reasons were given, including the wish of the patient (4), catheter already in place upon admission (3), one patient with a persistent vegetative state (PVS), one with incontinence, and two with feverish urinary tract infections (Table 3 [(Tab. 3)](#T3){ref-type="fig"}).

Discussion
==========

Considering the high proportion of urinary tract infections (23%) of all nosocomial infections in hospitals and the fact that 80% of the urinary tract infections are associated with an indwelling urinary catheter, the prevention of catheter-associated urinary tract infections in hospitals is an important task. It is assumed that up to 70% of all catheter-associated urinary tract infections can be avoided by appropriate hygiene measures, preferably by a combination of measures \[[@R7]\], \[[@R8]\]. In hospitals, urinary tract catheters are placed predominantly in patients on intensive care units. According to data of the German nosocomial infection surveillance system (KISS, module ICU-KISS), the application rate of urinary tract catheters exceeds 80% on ICUs, with an infection rate of 0.93 per 1,000 urinary catheter days \[[@R9]\].

On general wards as well, patients are often supplied with urinary tract catheters. There, the rate of infection is significantly higher with 3.79 per 1,000 urinary catheter days \[[@R9]\]. Possible explanations for this phenomenon could be that on general wards, urinary tract catheters are placed only rarely, the staff is less experienced and possibly less well trained, the handling of urinary catheters for patients who are mobile is more challenging, or that urinary tract infections arise more easily in a setting with a lower antibiotic consumption compared to intensive care units.

Bearing this in mind, the handling of urinary catheters on general wards was inspected in all of Frankfurt's hospitals on the basis of the KRINKO recommendations for the prevention and control of catheter-associated urinary tract infections, updated in 2015. The inspection included testing the structures (SOPs, training, material) and process quality. Outcomes were not assessed, since a standardized surveillance of catheter-associated urinary tract infections is performed in many hospitals on intensive care units but not on general wards. The evaluation of the structural quality encompassed the availability of SOPs, the performance of training sessions, the assessment and review of appropriate indications, regulations for catheter change, antibiotic prophylaxis and irrigation, and the availability of alternatives to indwelling urinary catheters. To evaluate procedural quality, the handling of the placed catheter was inspected, and on every ward, preparation for insertion of a urinary catheter was demonstrated in an imaginary scenario using an empty bed and including every step of the procedure and required materials, but without involving a patient.

Standard operating procedures were available on all wards or were just being revised due to the recent update of the KRINKO recommendations only a few weeks earlier. However, only around half of the wards reported regularly performing training on the correct insertion and handling of catheters. Nevertheless, all wards performed well during the demonstration of the insertion of a catheter. The individual steps including the necessary surface, hand and mucosa disinfection were demonstrated very well. It must be mentioned, however, that the demonstrations were always performed by two persons (the second to hand the sterile materials to the first). During night shifts or during staff shortages, catheters will often be placed by a nurse working alone, which will place increased demands on the adequate preparation and the systematic workflow, and ultimately may lead to a higher risk of infection.

Three hospitals provided manikins for training purposes. One hospital reported having considerably reduced the rate of urinary tract infections to a very low rate by training with manikins in the ICU-KISS systems.

On all wards, indications for the placement of a urinary catheter were assessed by a physician, usually in consultation with the nursing staff. The indications were manifold, but most frequently, acute urinary retention or monitoring of urine output were reported, as well as support of wound healing around the external genitalia. Only one ward also named urinary incontinence as an indication. According to the KRINKO recommendations, this criterion alone is not an appropriate indication; other incontinence materials should be preferred. Almost all wards reported that the indication was re-assessed daily; however, this was only documented on 30% of the wards, clearly pointing to room for improvement.

Alternative incontinence materials were available on all wards and they were used more often than the urinary catheters: on the respective day of inspection, 15.9% of the patients were supplied with alternatives, while 13.5% of the patients had an indwelling urinary tract catheter. The nursing staff reported that fewer catheters had been placed in recent years because the care concept had changed and physicians were more aware of the associated risk of a urinary tract infection. Additionally, the material of the alternatives had become significantly better and the large diapers and pants can nowadays hold up to 2 liters. For bedridden patients, diapers were mainly used, while mobile patients received pants. Condom catheters were available on all wards, but were only rarely applied.

Catheters were mostly placed by the nursing staff. For complicated cases in which the insertion caused problems, usually an experienced physician was consulted, most often a consulting urologist.

All wards reported changing catheters in case of obstruction or technical defects. 95% of the wards also named encrustations and catheter-associated infections as indications. Over a third of the wards reported regularly changing the catheter according to the respective manufacturer's recommendations. Upon closer examination, however, these presumed recommendations often did not exist. The proposal was made to get in touch with the other manufacturers to convince them to revise their product instructions in accordance with the new KRINKO recommendations, which state that evidence does not support routine catheter changes for the prevention of infections.

Predominantly, and particularly in cases with a short application time, the economical latex catheters were used.

In accordance with the KRINKO recommendations, antibiotic prophylaxis was not performed and instillations of antiseptic or antibiotic substances were not used. Only one ward reported that before removing a catheter, "bladder training" was carried out, which is not recommended by the KRINKO.

The everyday management of catheters was assessed by questioning and visual inspection. Throughout the wards, the management appeared to be very good.

Conclusion
==========

The management and handling of urinary/tract catheters in Frankfurt's hospitals, which was assessed on at least 2 general wards per hospital, was generally appropriate. The indications are largely in accordance with the KRINKO recommendations. Alternatives to urinary tract catheters were available on all wards and were even used more frequently than indwelling urinary catheters. In agreement with the KRINKO recommendations, no antibiotic prophylaxis was performed when inserting the catheter, nor were antiseptic or antimicrobial substances used for bladder irrigation. Room for improvement was seen in the documentation of the daily re-assessment of the indication for a urinary catheter and the "regular" catheter changes.

Good structural quality (SOPs, training, material) is a necessary but not sufficient prerequisite for a good process and outcome quality. A limitation of this survey may be that many items were asked orally; it must also be pointed out that the observation of processes is always subject to an observer bias. Therefore, it cannot be ruled out that in situations in which the staff works under time pressure or shortage of staff, catheters may not be handled as well as when observed during the inspections. Thus, regular visits of the internal hygiene staff on the wards and sufficient staffing of the wards are important aspects for achieving successful prevention of catheter-associated urinary tract infections also in a "normal" situation. Here, the KRINKO gives precise recommendations which translate well into action.
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